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BELLCOMM, I N C .  

ABSTRACT 

T h i s  r e p o r t ,  Reference T r a j e c t o r y  N o .  2 (Guided 
Reentry)  is i ssued  as volume 2E of Lunar Orb i t  Reference 
T r a j e c t o r y  Data Package ( U ) ,  I s s u e  4. Th e f i r s t  f o u r  
volumes prepared by Space Technology Labora to r i e s  a r e  as 
fo l lows .  

Volume 2A - Summary and Reference T r a j e c t o r y  No. 2 
Data Exh ib i t s ,  dated J u l y  22, 1964, 
No. 8408-6061-RC-000 

Volume 2B - Pr in tou t  Keys and Reference Tra j ec to ry  
No. 2 L i s t i n g  ( E a r t h  Launch t o  LEN 
F i n a l  Descent) ,  d a t e d  J u l y  22, 1964, 
No. 8408-6062-RC-000 

Volume 2C - Reference Tra j ec to ry  No. 2 L i s t i n g  
Continued (LEM F i n a l  Descent t o  
Ear th  Re-entry) ,  dated J u l y  22, 1964, 

8408-6063-~~-000  

Volume 2D - Reference T r a j e c t o r  N o .  2 L i s t i n g  
Concluded (Re-entry 3 , dated J u l y  22, 1964, 
No. 8408-6064-RC-000 

The above volumes conta in  a complete unguided r e fe rence  
t r a j e c t o r y  inc lud ing  t h e  r e -en t ry  phase.  This  r e p o r t  (volume 2E) 
c o n t a i n s  a guided r e - e n t r y  with t h e  same t e r m i n a l  cond i t ions  as  
t h e  unguided r e -en t ry  of volume 2D. 



GUIDED RE-ENTRY 

The Reference Tra j ec to ry  Data Package to which 

t h i s  i s  appended conta ins  an ''open loop" (unguided) Apollo 

LOR t r a j e c t o r y .  For t h e  powered f l i g h t  maneuvers t h e  f u l l  

optimized s t e e r i n g  o rde r s  of t h e  "open loop" t r a j e c t o r y  

r e s u l t  i n  good f i r s t  approximations to t h e  f i n a l  guided 

t r a j e c t o r i e s .  I n  t h e  r e e n t r y  phase t h e  correspondence 

between t h e  "open loop" and guided t r a j e c t o r i e s  is less 

c l o s e .  The i n t e n t  of  t h i s  volume is  to p r e s e n t  t h e  r e s u l t a n t  

LOR r e - e n t r y  t r a j e c t o r y  parameters a s  inf luenced by t h e  

c losed  loop c o n t r o l  o f  t h e  MIT r e - e n t r y  guidance l o g i c .  

The guidance l o g i c  u t i l i z e d  is t h a t  def ined by 

MIT as of J u l y  1, 1964. The c h a r a c t e r i s t i c s  of  t h e  v e h i c l e  

r e s t a t e d  f rom Volume 2A a re ;  

L/D max = . 4  

= 57 lbs/sq.  f t .  W 
9 
W = 9500.0 

ATMOSPHERE MODEL = U.S. Standard ATMOSPHERE, 1962 

The r e -en t ry  phase is i n i t i a t e d  10,511.7 min. from 

l i f t - o f f .  A t  t h e  p o i n t  o f  r e - en t ry  t h e  v e h i c l e  h a s  a longi -  

t u d i n a l  range t o  go o f  1073.5 nau t .  mi les  and a l a t e r a l  range 

t o  go of 72 nau t .  mi les  t o  reach t h e  landing  s i t e  l oca t ed  

a t  18.5 degrees  N l a t i t u d e ,  212.3 degrees  E longi tude .  For 

t h i s  range a s k i p  from t h e  atmosphere i s  not  r equ i r ed ,  t h e r e f o r e ,  

t h e  r e - e n t r y  p r o f i l e  c o n s i s t s  of an i n i t i a l  f u l l  p o s i t i v e  l i f t  
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phase  t o  " p u l l  up",  a second phase i n  which t h e  f l i g h t  p r o f i l e  

i s  inf luenced  by ' 'constant  drag" guidance a n d  a t h i r d  and 

f i n a l  phase i n  which t h e  f l i g h t  p r o f i l e  r e f l e c t s  t h e  "equ i l ib r ium 

g l i d e "  guidance mode. 

Th i s  volume conta ins  t h e  p r i n t o u t  and p r i n t  key 

p l u s  p l o t t e d  t i m e  h i s t o r i e s  of  s e v e r a l  important  t r a j e c t o r y  

parameters .  The equ iva len t  information for t h e  "open loop" 

r e e n t r y  t r a j e c t o r y  is  contained i n  Volumes 2 A  and 2D. 



OUTPUT KEY FOR GUIDED RE-ENTRY 

X 

Y 

Z 

XD 

YD 

ZD 

X L .  
YL 

ZL 

ALT 

R 

RDOT 

V I  

FPAI 

PSIV 

Components of the  missi le  p o s i t i o n  i n  an e a r t h  

cen te red ,  r i g h t  handed, i n e r t i a l  coo rd ina te  system. 

The system i s  or ien ted  such t h a t  t h e  X - Z  p l a n e  

c o n t a i n s  t h e  t r u e  v e r n a l  equinox o f  d a t e  and t h e  X-Y 

p l ane  c o n t a i n s  t h e  equator .  The Z axis p a s s e s  

through t h e  no r th  po le .  

Components of v e l o c i t y  i n  t h e  e a r t h  centered  

i n e r t i a l  coord ina te  system. ( f t / s e c )  

Components of  t h e  l and ing  s i t e  p o s i t i o n  i n  t h e  

ea r th  centered  i n e r t i a l  coo rd ina te  system. ( f t )  

Al t i tude  wi th  r e s p e c t  t o  t h e  F i sche r  e l l i p s o i d  1960, 

measured a lnng  t h e  radius vec to r .  ( f t )  

R a d i a l  d i s t a n c e  from t h e  c e n t e r  of t h e  e a r t h .  ( f t )  

Component of i n e r t i a l  v e l o c i t y  a long  t h e  r a d i u s  

v e c t o r  R. ( f t / s e c )  

Magnitude of t h e  i n e r t i a l  v e l o c i t y .  ( f t / s e c )  

F l i g h t  p a t h  w i t h  r e s p e c t  t o  V I .  

I n e r t i a l  v e l o c i t y  v e c t o r  and t h e  l o c a l  geocen t r i c  

h o r i z o n t a l ,  p o s i t i v e  upward (deg. ) 

Azimuth from nor th  of  t h e  i n e r t i a l  v e l o c i t y  vec to r  

p r o j e c t e d  on a p lane  normal t o  t h e  radius vec to r .  (deg.)  

Angle between t h e  



VA 

FPAA 

PSAV 

LAT 

LONG 

RTGN 

RTGL 

ACC 

DRAG 

FLY 

FLP 

GLOAD 

Magnitude of t h e  v e l o c i t y  r e l a t i v e  t o  t h e  a i r  mass . ( f t / s ec )  

F l i g h t  p a t h  w i t h  r e s p e c t  t o  t h e  VA. 

a i r  v e l o c i t y  vec to r  and t h e  l o c a l  geocen t r i c  h o r i z o n t a l ,  

p o s i t i v e  upward. (deg. ) 

Azimuth from n o r t h  of t h e  a i r  v e l o c i t y  v e c t o r  p ro jec t ed  

on a p l ane  normal t o  t h e  radius vec to r .  (deg . )  

Geodetic l a t i t u d e  o f  t h e  v e h i c l e  p o s i t i o n .  (deg . )  

Longitude of  t h e  v e h i c l e  p o s i t i o n .  (deg. ) 

R i g h t  ascens ion  of  t h e  l and ing  s i t e  from t h e  v e h i c l e  

p o s i t i o n  v e c t o r  measured i n  t h e  ins tan taneous  p l ane  

of motion. The ang le  is p r o j e c t e d  t o  t h e  s u r f a c e  o f  a 

Angle between t h e  

s p h e r i c a l  e a r t h .  (naut .  m i .  ) 

Dec l ina t ion  of t h e  l and ing  s i t e  r e l a t i v e  t o  t h e  

ins tan taneous  p lane  of motion. The angle  i s  p ro jec t ed  

t o  t h e  s u r f a c e  of a s p h e r i c a l  earth.  (naut .  mi.) 

Magnitude of t h e  t o t a l  a c c e l e r a t i o n  v e c t o r  ( f t / s e c  ) 

Magnitude of t h e  aerodynamic drag f o r c e  a c t i n g  a long  

t h e  r e l a t i v e  v e l o c i t y  v e c t o r  VA. ( l b s . )  

Magnitude of t h e  aerodynamic l i f t  f o r c e  a c t i n g  normal 

t o  t h e  r e l a t i v e  v e l o c i t y  v e c t o r  VA and i n  t h e  ins tan taneous  

r e l a t i v e  p l a n e  of motion. ( l b s .  ) 

Magnitude of t h e  aerodynamic l i f t  f o r c e  a c t i n g  normal t o  

t h e  r e l a t i v e  v e l o c i t y  v e c t o r  VA and normal t o  t h e  

in s t an taneous  r e l a t i v e  p l ane  of  motion. ( l b s . )  

R a t i o  of t h e  magnitude o f  t h e  aerodynamic a c c e l e r a t i o n  

t o  t h e  magnitude of t h e  g r a v i t a t i o n a l  a c c e l e r a t i o n .  

2 
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ROLL 

RLDOT 

TAG 

R o l l  a t t i t u d e .  Angle between t h e  l i f t  v e c t o r  

(de f ined  i n  a p l ane  normal t o  t h e  r e l a t i v e  

v e l o c i t y  v e c t o r )  and t h e  l i n e  of  i n t e r s e c t i o n  

of  t h e  r e l a t i v e  p l a n e  o f  motion and t h e  p l a n e  

normal t o  t h e  r e l a t i v e  v e l o c i t y  v e c t o r .  P o s i t i v e  

0 t o  360 degrees  coun te r  c lockwise as viewed from 

t h e  rear  of  t h e  v e h i c l e .  0 degrees  r e p r e s e n t i n g  

maximum l i f t  up i n  t h e  r e l a t i v e  p l a n e  of  motion. 

(deg. 1 

Magnitude of t h e  roll rate.  (deg/sec)  

Guidance phase  i n d i c a t o r  (1 t o  6 )  

1 - guidance phase  p r i o r  t o  i n i t i a l  p u l l  up 

2 - guidance t a r g e t i n g  i t e r a t i o n  phase 

(de te rmines  guidance s t r a t e g y )  T h i s  

phase  occurs  a t  t h e  p o i n t  of  p u l l  up, 

r e q u i r i n g  approximateiy 300 t o  500 

m i l l i s e c o n d s  of  t i m e  t o  complete. 

3 - guidance "cons tan t  drag" o r  " r e f e r e n c e  

t r a j e c t o r y ' '  phase.  For  va r ious  range 

requi rements  e i t h e r  one o r  b o t h  of 

these  phases may be r equ i r ed .  

5 - guidance atmospheric  s k i p  phase.  T h i s  

phase  may o r  may n o t  exis t  as r ang ing  

requi rements  d i c t a t e .  

6 - guidance e q u i l i b r i u m  g l i d e  phase  



5209 CHB 1022 08/25/64 C l C E  2 

400000 

360000 

320000 

280000 

240000 

200000 

160000 

12000c 

800OC 

4000C 

M. 1. T. GUIDANCE 

FIGURE 1 ALTITUDE 



5209 CHB 1022 08/25/64 

40000 

36000 

320001 

28000' 
h 

2 

z 
Y, 
\ 

240001 
t; 

4 

Y 

w 

w 
LIC 
p 20000 

Z 
4 
A 

E 16000 

Z 
7 
t 
si 3 12000 

Lu > 

800( 

M. 1. T. GUIDANCE 

- -. .-f . . .. . -. .__- 
I ; .  

-.-- + .... - {.-d 
, . . :  

I i . . .  
I 1 . .  

. . . i . . . . l . . . j . . . j l . . . { . . . l . . . { . . . j . . . { . . . i  . 4 . ! . 
1 I 

240 280 320 360 400 0 40 80 120 I60 200 

TIME (SEC) 

FIGURE 2 INERTIAL AND RELATIVE VELOCITY 



5209 CHB 1022 08/25/64 

IO 

0 

-10 

-20 - 
(3 

n 
w 
v 

d 

4 -30 + oi 
w 
Z - 
n 

-40 4 

-8C 

-9c 

C A C t  4 

M. I. T. GUIDANCE 

FIGURE 3 INERTIAL AND RELATIVE FLIGHT PATH ANGLE 



5209 CHB 1022 08/25/64 C A G E  3 

M. I. T. GUIDANCE 
__.__ - - .- - . - - _. -- - .- -, . --___ 24. 

. . . . .  . . .  . . .  . . .  . . .  ! . . .  . . .  . . .  i t - . . - . .  . . .  
I '  . . - .  . * .  . .  

. . .  

. . . . .  . .  . . .  

. . .  
. . .  

w . . -  1 1 .  

, . .  
. . . .  

. . *  n 
Y 

. . -  . . .  . . .  
. . .  . . .  

. - . .  . . .  
. . .  . . .  . . .  . . .  

. . - ,  

..- . . *  . . .  . . .  

. . - ,  . . .  . . .  

. . .  . . .  . . .  i . !  , 1 . . - .  
. . .  . . . .  . . .  . . .  . .  I : . : ! .  . ! . .  1 .  

I . . - ,  _ - .  . . .  . .  . .  I .  . ,  . . a , .  

I '  I . .  
- -- - .  18 I- . - t t . - . I . l - - L A  f L - 

206 208 210 212 214 192 194 196 198 200 202 204 

LONGITUDE (DEG) 

FIGURE 4 GEODETIC LATITUDE AND LONGITUDE 



5209 CHB 1022 08/25/64 

6. 

I 
. . . . \ . . . I .  
. . i  . . . .  I . . .  . . - . I . . .  . .  

. .  
I 

. .  

. .  . I : :  : I : : :  : : :  
. i . - .  . I -  . . .  

. . . I . .  I . - .  . . .  
. . I . . .  . . . . .  

1 . .  . . .  
. . .  

. .  . . . . . .  
L 
1 

. , . I  . . . . .  
. .  . . . I . . .  . . .  

I 

I 

. 1 . - . t . - l  . . .  . . . . . . . . . . .  . . . I . _ .  . . . . . .  

. . .  : : : I . . :  . . .  

. . .  ! " '  . .  ' . '  
I . .  . . . . .  

. . .  . - - ! . - -  ' . .  
. . ) . . . ' . . .  . . .  

. . .  I .  . . _ .  . . .  
I 

. ! . . . I  . .  

. . . i . .  .I::/.. . 

: . .  

. .  

. & . . .  . . . I . .  . . . I . . .  1 . . . , . . '  . . . I . . .  
. . I . . .  . . .  I . . .  

0 40 

C A G E  6 

. . . . . . . . . . . . . . . . . . . . . . . .  . . * .  . . . . . . . . . . . . . . . . . . . .  
. - .  . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I . . .  . . . . . . . . .  

" '  , . . I . . -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  - . .  . . . . . . . . . . . . . . .  . . . I . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . _ .  . . . . . .  - . .  . . . . . . . . . . . . .  
. . . . . . . . . .  _ . .  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  
. . . .  . . . . . . .  . . . . . . .  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . .  . . . I . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
1 . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

. . I . . .  . . . . . .  . . . I . .  : : : /  . . . . . . . . . . . . .  

. . . . . .  : : : I .  . . I . . .  . . .  \ . .  . . . . . . . . . . . . . . .  
I . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  1 . . . 1 . - .  . . . . . . . . . . . . . . .  

. . .  . . . . . .  . . . . . . . . . . . .  . . .  

. . . . . . .  
I I 
1 , . . . . . .  I . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
1 

I .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . I . * .  

. . .  . . . . . . . . . . . . . . . . . . . . . . . .  : : : I . .  . .  

, . . I : : :  

1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  \d' . . . . . . . . . .  . . . . . . .  

. . . I . . .  . I .  . . ! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I . . .  . . .  
. . . , . "  . . . ] . . . I . . .  . . .  . . . I . .  . . . . . . . . . . . . . .  

1 
1 1 

1 . "  ' . '  

. . .  

. . .  
. . .  . . . . . . . . . . . .  
. . . . . . . . .  - . .  . . . .  . ! . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 " '  

200 240 280 320 360 400 0 I20 160 

TIME (SEC) 

FIGURE 5 G-LOAD 



5209 CHB 1022 08/25/64 

1100 

1000 

900 

800 

- 
% 700 

5 a 
Z 

(3 
0 

Y 

0 60C 

I- 

; 50C 

Z s 

2 

2 

4 40C 
Z - 
n 

(3 30C 
Z 
0 
2 

20( 

1 O( 

( 

-101 

M. I. T. GUIDANCE 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . _.. .  . . .  . . .  . . &  ' l .  . . . . . . . . . . . . . . .  

I . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

0 . .  

6 . . (  

I . . . .  

. . . . .  . . . . . . . . . .  
----A- 

. . . I . .  i .  , !  , . ,  

-. 

. . . . .  1 . . .  , - 4 -.--. * -_.____ ' 

. .  . - . . .  _ . . ; . . _ / _  . . . . . . . . . .  . . , _ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  . . . . . . . . . . . .  I , + . . !  .-. - ; . i  - . . ~  - . .  1 . . .  . . . . . . . .  . . . . . .  . . . .  . ( _ _ . .  
1 

1 . . .  . . . . . .  . . . . . . . . . . . .  ... . . . .  . - .  . - . .  . . . / . . . I .  t . . ;  . . .  . .  .I . _ .  . . . . . . .  . . I . .  . . . . . . .  1 . .  . I . : I  : .  . I :  : :  i : : :  j : .  j . .  . ! . .  . . . I . .  . +  .-, 
. . .  . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . .  

9 . .  

.... . . . . . . .  . . .  
. ! - +  i - .  - - , . . . I  ' - . .  . . + . .  1 . . . } . . . t . . . ' . . . i . . . i . . . . . . .  ' . ' ' ! ' .  * 

-- -__- ; 
0 40 80 120 I60 200 240 280 320 360 400 

TIME (SEC) 

FIGURE 6 LONGITUDNAL RANGE TO GO 



I C  

5209 CHB 1022 06/25/64 
M. I. T. GUIDANCE 

? A C E  8 

40 80 120 I60 200 240 280 320 

TIME (SEC) 

FIGURE 7 LATERAL RANGE TO GO 

. . .  

. . .  
. . . . . . . . .  

. . . . . . .  

. . . . . .  . . -  

. . -  . . . . . .  

. . . . . . . . .  
I . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . .  - . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . .  

. . .  

. .  

I . . . .  
I ! . I  

I 

360 400 



5209 CHB 1022 08/25/64 C A G E  * 
I80 , 

160 

140 

120 

100 

80 

60 

4c 

2c 

c 

- 2( 

A I  ..s 

- 6( 

- 81 

-101 

M. I .  T. GUIDANCE 

t ' ,  

240 280 320 360 400 0 40 80 120 I60 200 

TIME (SEC) 

FIGURE 8 ROLL ATTITUDE 



~ 

I 

I 

I 
I 
I 

I 
I 

I 
1 

I 

I 

I 
.I 

0 

I 

. 
0 

I 

di 
I 

c oi 
A 

4 
3 

I 
I 
I 
I 

' I  
' I  
( 4  

ZtiVM 1113 

c 
d 

e 
c c  
d 4  
a d  

0 . 0  e . ,  
> o o o o c  I 
I I l l  I I I 

I 
I 

L 

c 
3 
J 

. 
> C  
I I  

. 
3 C  
I 1  

c z  a 0  
- 1 - 1  

. . . . e  
> O O O O (  
I I I I I  

I 
: i  
I 

I 

~ 

~ . . . . .  
2 010 0 0 I 
I I I I I  

I 

I 1 

w 

c 
r 
I 

. . . . '  
o o o o c  
I I I I I  I 

! , ,  

I 

b 

... 
3 0 0  
I I , I  

I 

0 . .  
0 0 0  
I l l  

I 

d d d  
I l l  

I I  

; I  
i . 0 1 . .  

3 010 0 
I 1 0  

I 
I . .I . 

3 0 0  
I I l l  

i 
I 

C C 

. 
3 C  
I I  

. 
DC 
I 

0 .  
ooc 
I I I  

I 

I I  

i 
. . . .  

010 0 0 < 
I l l 1  

1 

0 
I 

. I  

> C  
I I  

> C  
I I  

> C  

I :  

3 C  
I 1  

9 C  
I 

9 C  

C f  

. . . . .  
2 O!O 0 0 
I I l l  I I 

I 

I . .  
I O 0  

I I  

C 

: I  I 
1 
I 
~ 

0 . 0 .  
010 0 0 
I l l  I I 

U 
C 

I 
I I 
i 
j 

1 
/ 
1 

i 
I 

I 

i 

i 
! 
! 

I 0 0  
I I  

10- 

: I $  

.oo 
; I  I 

' 0 0  
- 1  I 

* 9 0  

.r-c 

l o o o o c  
I I  1 - 1  I 

1 9 0 d 9 C  
I 

. * * * * e  



Form. I413 

I 

C 
I 

i 
! 

N 
0 

Ly 
N r- 
4 
N 
N 
In 
IC e 

.I 
0 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

, 

C 
C 

U 

c 
c 
C 
Y 

C 

c 

t 

I 
I 
I 

I 

I 
I , 

I 
I 

I 
I 
I 
I 
I 
8 , , 

< 
U 
C 
C 
C 

t 

C 

C 

I 

I 

C 
C 

Y 
C 

C 

t 

I 

t 

I 
I 

I 

C 

I 
Y 
C 

C 
C 
C 
C 
C 

< 

I 

H I  

i I  

id; 
II 

(Y 

U 
d 

o n  



. 

II 

. 

0 

c 
-1 

. 
I1 

a 

I 

I 
'tu 
io, 

. .  

I n -  o c  
w u  
6 4  

- 4  
c b  

9 -  

e a  
m c  

a u  
m d  
d C  

I) 

L 

4 

w u  
- a  

N r r  
o c  
w u  
c c  
m u  
r n J  
* 4  

0 . 4  
m o  
N r  

o c  

e n  

n~ 

c! 
e 2  

d -  
a c  

9 0  
o c  
L u u  
I n 0  
N 4  e *  
N - 4  

6 0  
c -  
e a  

m ( r  
o c  

n I  

a a  

! n u  
o c  
w u  
o c  
I - c  
I - .  . - *  
0 . ;  

rl 

m v  

O C  

I 

O D  

a t  

r - c  
o c  
K L  
n r  
9 c  

r - f  
u .  
e .  
6 .  

o <  

n i  

x >  

1 

I 

i 
i 
I 

1 1 

I 

I ! 
i 
! 
! 

I 
i 
1 

I 
I 
i 

I 
I 

, 

2 
I 
b 

4 - - 
U 
I 
c 

> 
4 
C 

I. 

U 
(I 

4 

U 
(r 

4 

n 

C 

n 

r 
a 

a 
n 

.I 
C 

C 
(r 
4 

c 
U 
I 
c 
L 
U 
U 

L 

c 

a 

t 
P 

a 
I 

r 
r 

C 

C 
U 

5 . 

N a 

a Lu 

Q 

N 
N 
VI + 

3 

a 
C 

I1 

> 
V 
I 

a 

C 

I 

n $1 
If1 

I 

:I 9 

SI 
21 0 

I1 

c 
0 
0 
a 

*' 
01 

aD 
m 
m 
In 
0 

II 

0 
N 

r- 
0 

w 
N 
9 
ln 
6 
!n 
m 
m 
m . 
0 

n 
0 

u1 
m * m 
9 * 
.A * 
0 

m . 
I 

a 
w 

H 
0 

w c c .ti 9 

SI 

OI 

*I 

*I 

w 1  

d 

*, 
- 1 1  
u.1 

I 
I 

Ill 
a 
a 
0 
d " 
dl 
0' 

0 
0 
0 

0 

d . 

0 

lu * 
6 
6 
m 
6 * 
d 

V 
Q 
I 

I) 

d 

N 
0 

Lu 
.I 
h 
(c 

I* 
c c 

C 

tl 

> 
V 

a 

a * 

L 

a 

. 
OI " I  

d 

i 
~ 

i 

, 
I 

, 
i 
i 
~ 

I 

! 
i 
i 
I , 
~ 

i 
I 
I 

I 

I 

j 
I 

1 
I 
I 
I 
i 

~ 

i 
I 

~ 

~ 

I 

i 
j 

I 
i 

2 

s 
0 

L 

r 
r 

U 
I 
c 

> 
C 

c 

a 

d 
a 
n 
4 

U 
(r 
J 

J 
4 
n 

C - 
(r 
C * 
U 

I* 
C 
(r 
4 

L 

c 
U 

c 
c 
U 
U 

.( 
CI 

a 

a 

z 
a 
P 

a 
3 

r 
r 

C 

C 
* 

5 . 



7 

S 

C 

- 
n 

a 
c 

II 
P 

> * 
C 
c 

P 

c 
4 

U 
PI 
4 

.I 

c 

a 

C 

c 
C 
P 
C 

C 

P 
C 
c 
.4 

r 

c 
(1 
1 
c 
L 
U 
(1 

r 

f 

1 

r 

I 

r 
f 

< 
t 

N 
0 

Lu 

m * 
0 
b 
.A 
m 
b 

e 

m 

a 

II 

> 
VI 
a. 
a 

m 
0 

u 
I- 
0 e 
ru 
0) 
b 
Ill 
0 

0 

U 

. 
-I 
0 
c 
a 

m 
0 

Lu - 
ru * 
N e 
0 
N 

0 

rl 

II 

C J  a 
a 

. 
0 

I1 

c 
a 
4 

f- 
0 
u. 
I- 
e 

m u  
0 1  

u 1  
N I  
0 1  
& I  
I - 1  m 
9 1  

* 8  

m i  . 
0 

U 

4 

N 
0 

w 
m 
I- 
I- 
In 
d 
m 
m 
d . 
0 

I1 

> 
-1 
L 

N 
0 
I 

w m 

41 
n 
a 
0 
-1 
0 

dl 
0 

w 
0 
0 
0 
0 
0 
0 
0 

0 

I1 

d 

0 
4 
c 

m 
0 

U 
N 
I- 
O 
cb 
0 
m * 
0 
I 

w 

- . 

m 
0 

Lu 
(ID 
0 
N 
m 

9 
m 
0 

Y 

rl 
rl . 

I 
> 

N 
0 

w 
9 * 
0 c 
m 
m 
N 
N * 
0 

I 

t 

-1 
a 

9 
0 

w m c 
I- 
9 
6, 

N 
m 
0 

II 

m . 
I 

I 

t 

I 

! 

f 

I 

I 

I 
I 

I 
I 

I 

I 

, 
I 
1 

I 

I 

I 

N 
0 

w * 
.t m 
0 

m 

m 

0 

II 

c 
0 

d 
p: 

I- 
0 

w 
f- 

m 
m 
d 

4 

m 
9 
9 

0 
. 

d 
0 

Lu 
d 

c 
6 a 
fi  
4 
n 
I 

C 
I 

Il 

m 

c 
# 

U 
a 

a 
C 

U 
h 
n 
4 
4 c 
Y 
0 

C 

L , 

n 

c 
2 
C - 
a 

U 
C 

0 * 
n 
n 
C 

H 

c 

L 

0 

U 
C 

U 
4 
P 
4 
c 
c 
C 
a 

C 
I 

I 

C > 

0 
C 

U 
a 
a 
a 
e 
P 
0 
11 

c 

I 

J 

I 

rorm. 1413 

# 
0 

I( 

-1 

R:NTI, li' " ! 

I 
I 
I 

I 

I 
I 
1 

t 

I 

I 



In 
0 

w 
m 
m 
9 
N 
d 
9 
m 

d 

Y 

u 
> 

N 
0 

w 
OD 
(5 * 
In 
9 
9 
N 
N 

0 
. 

Y 

c 
a 
2 

m 
0 
N 
m 
C 

0 

C 

L 
C 
r 
r 
f 
U 

C 

< 

1 
L 

I 
t 

1 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 
I 
~ 

I 
I 

i 
i 
I 

j 
I 
I 
I 
I 

I 

, 

I 
I 

I 
~ 

I 
I 

, 
I 

~ 

~ 

~ 

I 
! 

I 
I 

i 

I I 
I 
~ 

I 
, , 

I 

I 
i 
i 
! 

? 
I. 

r 

C 
I 
? 

> 
L 
r 

C 
C 
r 

P 
r 

r 

< 

1 
I 
I 
f 

1 

I 
1 
f 

I 
I 

I 

I 
I 
I 

I 

2 

I 
4 

I 

n 
c 

I 
I 
c 

> 
4 
C 

c 

C 
0 
m 
4 

Y * 
4 

4 
4 
n 

C 

4 
I 



u ! d  
0 0  

I 

L N  

r- 
r( 

n 
w 
I 

N O  
Q 

N w 

m 
9 

4 . 
0 

* I  

7 1  

d 

U 
3 

u 
D 
c 
.t m 
b 
b 

D 

n 

. 
n 

w 
v) 
I 

n 

0 

U 

a. 
a 
U 

* 
0 

w 
Q 
m 
9 * * 
In 

N 
m . 

Form. 1413 

H 
0 

Y 

m 
n 
* * 
Q 

w 

m 
a 

m 

m 

a > 

., 
0 

w 
N 
m 
Q 
Q 

In 

0 

w 

m 

m 
m . 
t 
-I 
Y 

d 
0 

Ly 
6 
In 
m 
m e 
N 
In 

0 

I 

d 
0 
4 
0 

4 . 
a 

d 

0 

w 
0 
0 

0 
0 

0 

0 

H 

d . 

.. 

(Ir a 
d 
0 

tn 
0 

11 

* 
m 
9 
I 

I1 

0 
hi 

e 
0 

0 

C 

w 

. 

k 

00 



I 

m 
0 

w 
In 
9 
N * 
0 
0 

0 

m 

d . 
w 

> 
vl 
a. 
a 

m 
0 

w 
Q 
N 
(h 
m 

$1 

m 

m 

0 

W 

0 
N n c ... 
m 
m 

0 
0 

II 

a 
> 

In 
0 

w + 
4- + 
9 
N 

m 

In ... . 
0 

I( 

> 
d 
U 

... 
0 

W 

+ 
N 
9 c 
W 

m 

m 

bl 

0 i 
I 

4 

I I1 I 

0 

c 

m 
0 

U 

c( 

0 
0 
1 

I 

-1 
n 

i 
I 

! 
! 
~ 

I 
! 

i 
I 
I 

I 

I 

d 
0 

W 

9 
0 
9 
.t 
9 
In 
d 

0 
I 

I 

m 

.I 

a 
a. 
u. 

m 
0 

W 

6 
m ... 
c 
0 
0 
N 

0 

II 

0 z 
0 
-I 

m 

. 

m 
0 

W 
Q 

.t 
m 

1 
I 
1 

d 
0 

w 
0 
6 
N 
N 

9 
4 . 
0 
I 

II 

* 
a 
a. 
u. 

d 

m 

N 
0 

W ... + 
Q 
6 ... 
Q 
9 

0 
I 

H 

z 
0 
c 
aL 

m 

. 

m 
0 

Ly 
01 
d 
9 
0 
N 

3 q 
II' 

i 

4 
I 
4 
Q 
0 

U 

u- 
w 
- 

I 

I 
J I 

i 
I 

m 
0 

w I  9 

Ei 
m 
c 
0 
0 

0 

d . 
I 

N 

+I 

6 
0' 
Q 
.D 

.I 
01 

Nl 

dI 

" I  
I 

d 
0 
c 
aL 

d !  
N 

1 
H/ 

-1 
U 



! 
! 

. ., 4 : Y 

m.m N U  :1. 



i <I . 

In 
0 

W 
d 
N 
0 
d 
r( 

N 
N 

0 

m . 
w 

I 
> 

N 
0 

W 
9 
f- 
9 
r- 
6 

N 

m 
d 

I 

II 

C 
4 
A 

9 
0 

w 
0 
In 

d 
m 
m 
In 

2 . 
0 

I1 

c 

’ 
I 
I 

I 

I 
I 

~ 

i 

i 
1 

C 

LI 

-4 

C 
U 
U 
.l 

a 

a 
c 

I 

w 

U 
a 

n 
C 

U n 
C 

C 
P 
H 
(I 
4 

C 

I 

c 

0 

r < 
U < 
r 
Y 

c 
r 

t 

I 

I 
c 

I 
I 

I 

I 

1 

I 
I 

I 

, 
I 

0 
0 
1 
Ul 
b 
F 

0 
0, 

0 * 
0 
I 

Y 

m 

m . 
I 

4 

LL 
a 

m 
0 

W 

I- c 
N 
d 
rl 
0 
N 

0 

Y 

LI) 
7 
0 
-1 

m 

. 

m 
0 

W 
9 

m 
m 
d 
3 
d 
3 

a 
N 

0 

I 

I 

U 
C 

U 

U 
4 

a 

a a 
rf 
t. 
c 

c 

m 

C > 

a 
C 

U n 
n 
#- 
P 
n 
c 
U 

C 

I 

L 

3 

m 
0 

Y * 
N 
0 
rl 
d 
0 
0 
d . 
0 

II 

> 
v) 
CI 

n 

In 
0 

WI 6 

:I b 

m 
mi 

HI 

I 
I 

dl 

P 
41 
LLI 

I 
m 

01 
01 
61 

ml 

01 

Yl 

r-1 

El N 

0 
11 

I- “ 1  
O a 
&I 

$1 
w 
c 
e1 
d 
dl 
In1 

(.y 
In 
.i 

0 
1 

II 

m 

, 

i 
I 

r- a 

3 
w i 
d 

I 
I 

1 
I 
I 

m o  

~m 

0 0  

w w  
I n N  
6 F  e 9  o m  
O N  

0 0  
I 

I l l  

a * 
W Y  

I 

m e  
m a  . *  

a a  

m~ 
0 0  

W W  
d N  
9 9  

I n N  
- I n  

r e  

:2 
o m  
* *  

In rl 

01 0 
b .  “1 n 1  

I 
d 

I 
I 

1 

! 
I 
I 
~ 

I 

I 
I 

! 

~ 

i 
! 

~ 

I 

I 

I 

I 

I 
L 
I 
a 

a 
c 

z 
c. 

4 
C 

c 

U 
0 
n 
4 

U 

4 

4 

n 

C 

a 

#- 
U 
4 
4 

C 

P 
C 
(r 
4 

c 

3 

3 
Cl 

VI 

4 
‘;i I 
ai 

d 

d 

0 
0 
I 
w 
d 
6 * 
N 

c 
tu 
0 
I 

a 
m . 
n 

a 
a 
c. 

Y 

m 
0 

tu 
m 
m 
u 
d 
0 
N 
0 
N 

0 

w 

0 
2 
0 
-1 

m 
0 

Ly 
6 
6 

0 
m 

2l 
Nl 
2 

I 
nI  

j 
g 
1 
1 3 
a 
4 
d 

4 
1 

Y 

f 

i 

In 
0 

W 
9 

c 
c 
9 
6 
6 
N 

0 

m 

* 

0 

Lu 

c 
M 
0 c 
d 

n 

I 

91 
N 
0. 
OD, 
In 
91 
In 

0 

I1 

a 
4 
0 

I 
d 
01 

4 
I 

Ill 

oi 

3 
Y /  

4 
I 

I 
o m  
0 0  

W W  
N *  
9 N  

9 N  

d o  
6 0  

I 

m r n  
m 4  

n m i  

a v )  
u n  

N ml 
0 01 

m 0’ m r l  
m I n  
m a  
m a i  

W W  

N d  

6 0  
Q, 

0 0  
. .  
I 

II 
I I 



l n d  
0 0  

w L u  
9 0  
0 4  
0 0  
N c n  
9 9  m 4  
Q *  
N C  

0 0  
I 

I H  

. .  
I 

e 
r n  
> u .  

~m 
0 0  

N 
0 

w * * 
9 
N 
c 
9 
b m 
0 
. 

m 
0 

w 
H 
Q 
01 
0 
9 
m 
0 
m 
0 
. 

i 

i 

i 

1 
~ 

! 

I 

~ 

i 

i 
i 

! 
1 

I 
i 

I 

:I Ln 
9 
0 
N 
m 
c 
.I( . 
0 

Lu 
9 
c 
N 
N 
N 
m 
c 
In 

0 

w 
b 
Q 
N 
0 
m 
0 
6 
r- 
0 
I 

Y 
hl 
m 
0 
m 
0 
)r 

Y (  I " 1  " 1  * /  

I 
c 
A 
4 

In 
0 

w 
N 

e 
m 
N rn 
N 

a 
0 
I 

II 

a 
X 

Q 
0 

w 
v1 
In 
m 

. 
0 

1 

I 

n i 



m 
0 

UI 
0 m 
d 
b e 
0 
0 
d . a 

I 

> 
vl 
I 

a 

In 
0 

W 
6 
c( 
d 
m 
d 
N 
6 

0 

d . 
I 

a 
-1 
LL 

m 
0 

W 

Q 
6 
In 
I- 
d 

m 

m 
m 
0 

I 

I- 
O 

a n 

4. 
0 

w 
N 
0 

n 
0 

UI c 
N 
9 
(I) 

F 
N 

a 
0 

m 
m 

a 

II 
> 

N 
0 

W 
0 
I- 
I- 
6 
n 
N 

4 

r . 1  

n 

a 
N 

c 
0 

W m 
m 
c 
d 
N + c * 
0 

I 

U 

s i . . , .  ... I L. .r:L 

i 
I 

I 

I 

1 
I 
i 

I 

I 
I 
I 

I 

! 

I 

I 

j 

I 
i 
I 
! 

I 
I 

I 
! 

I 

I 

I 
~ 

j 

i 

I ! 
1 

m 
0 

w 
0 
0 
L 
0 
rn 
d 
0 
4 

0 

I 

> 
LI 

* 
3 
:I 
' I  
I/ 

01 

h 

i i  

*I 
O, 

*' 

I 

w 

1, 

:! 

H i  

. 
0 

c 
01 
a' a* 

i *, 
0' 

w' 
I- 
i 
6' 
Q 
I-l e 
d 
In 
m 

0 
' I  

I 

0. 
Y 

I 

i a 

9 e 
9 + 
4 
I 

4 
i 
I 

m 
0 

w 
(Y 

N 

d 

m 
m 
N 
0 

0 

d 

I 

> * 7 m 0, 

I 
W 
0 
0 
-1 
Q 
9 
01 
61 

01 
:! 

I1 

d 

I- 
d 
a, 

01 

I 
In 

WI 

B 
5 0 

3 

1 
H 

d 
*I 
dl P 

I 

I 
I 

i 
I 4 

n 

3 
I 
: 
d 
c 

! I 

4 
I 

I 
i 
I 
i 
1 
i 
! 
I 

i 

! 

I 

I 
i 

! 
I 

I 
I 

I 
I 

I 
I 

I 
! 

I 

i 
i 

I 

I 
I 
~ 

I 
1 

I 

I I 
i 

! i 
I 
I 
i 
1 
i 

! 
I 
I 
I 
I 

i 
I 

I 
I 
I 
I 

~ 

I 
I 

I 

I 
I 

I 

~ 

I 
I 

I 

I 

I 

I 

I 

I 

! 

I I i  I I 

I 

i 

i 
I 
! 

I 
! I!  I 

* I - +  
I n -  

0 0' 0 

u u -  u 

. , ?  d d d  
I '  

w n! II 

4 



+ - -  
: - *  - - .. . ,~ 

( r '  0 

I 

I 

i 

I 

I 

i 
i 
I 

I 

I 

I 

~ 

I 

i n o m m o m  
0 0 0 0 0 01 

w w w  w 
..I n e  d 
n o m  r, 
m d o  0 
N c l m  0 c- m m  m 
m o . ,  0 
N d N  r( 

0 0 0  0 

0 N c -  m 

. . .  

I- !\/ i 
r- 

i 
II n 

c) 

N C  
n a  

C O D  
0 0  

U J Y  
d m  
V I 9  N m  
W N  
i n N  
O D 9  
VI., 
I - -  * *  
0 0  

I 

n n  

A 
N X  

1 
I .  

1 
9 
J 
t 
9 
9 
3 
!J h . 
3 
I 

I 

.I 
A 
3 

D 

Y 
u 
2 
n 
U 

4 
I 
3 

I 

A 
2. 

. o n  



I 

~ I 

I 

I 

i 
~ 

I 

! 

! 

I 

i 
! 

i 

j 
! 

i 

~ 

I 
i 

i 

! 
~ 

I 
I 
! 

I 

i 
j 

1 
i 

I 

1 

! 
I 
~ 

I 

! 

j 
I 

I 

I 

I 

I 

I 

~ 

i 
I 

I i 
i 
i 
i 

I 

i 

1 

I 
i 
I 

1 

I 
! 

! 
i 
I 
I 

I 

I 
I 
! 
! 

i 
, 
i 

~ 

I 

I 

i 

i ! 

I 

I 

! 

i 

j 

i 

~ 

I 
I 

j 

I 
I 

~ I 

i 
! 

I 
I 
i 

i 
I 

I 
I 
i 

I 

~ 

! 

I 

I 1 

I 

1 

i 
I 

~ 

i 
i 

, ,  

! 
j 



- - ~ . .. ,, . .  I .  

I. 'L 

I n o m  
0 0 0  

d d/ 

N 
0 

w 
6 
U 
J 
m 
U 
W 
J 
6 

0 
I 

II 

- 
0 
er 

m 
0 

Y 
1c 
m 
N 2 
4 
I 

0 

H 

A 

d 
0 

w 
In 
In 
N 
6 
r- 
4 
9 
m . 
a 

II 

I- o 
2 
Lz 

I- 
O 

d 
4 
6 
m 
rt 
9 
Q 

0 

I1 

m 

. 

Ln 
0 

w 
0 
9 m 
)r 
bl 

d 
N . 
0 

Y 

m 

I 

w 

N 
0 

Lu 
In 
N 
In 
0 
4 
0 
0 
N 

0 
. 

U 

c 
4 
-I 

9' 
0 

lu 
In 
r- 
d 
m 
9 
9 
1c 
d . :~ 
I- 
d 
4 

In 
0 

w 

e! I 4 
m 
0 

Y 
9 
4 
In 
6 m 
0 
m 
d 

I 
0 
I 

I 

U 

m 
0 

3 
4 

J 

C 

c 
# 

H 

> 

J 



. . - . ._ . .., 
. , r r i ( . , P . l I D 4 u  

I 

I 

m 
0 

I 
w 

N 
dl 
d 

?I a, 
* I  

I 

>I 

21 
P 

m 
01 
w m * 
In 
In 
cn 
In 
d . m 
0 

II 

A 
0 
I- 
a 

In 
0 

cn 
0 

w 
(\I 
pe 
0 a 
a 
a 
I- - 
0 

H 

a 
> 

J 

U 
4 
0 

* 
J 

F 

a 

n 
c 

I 

> 
U 
- 

m r l a  
o o c  

2 

s 
e 

n 
d 
L 

0 
I 
c 

> 
4 

P 

a 
C 
n 
4 

U 
(r 
4 

4 
4 * 
C 

n 
C 
P 
U 

U 
U 
a 
C 
(1 
4 

2 

I 
F 

4 

L 

c 

0 

c 

> 
4 
C 

P 

n 
C 
(1 
4 

U 
n 
4 

4 
4 * 
C 

a 
C 
P 
U 

C 
4 
a 
C 
c 
4 

c 
U 

c 
L 
d 
U 

11 
a 

a 

4 

I 

C 

0 
1 

c 
r 

C 
d 
C 

I . 

2 

a 
I 

1 - 
a 
I 
F 

> 
4 
C 

* 

4 
C 
II 
J 

U 
c 
4 

d 
4 n 

C 

(r 
C 

U 

U 
4 

C 
(r 
4 

a 

I. 
u 
c 
L 
U 
u 
4 
a 

a 

a 

a 

a 

< 

1 

a 
1 

r 
r 

a 
4 

5 
4 

& & a  "3' 
0 1 4  
9 m u  
O Q C  
9 
* N e  

i l  
4 4  

* 
cy 

I 

"1' I 

! 

I 



I 
I 

I 
i 
I 
i 

I 

I 

! 

I 

! 

I 

1 
! 

I 

, 
I 

I 

I 
1 
I 

i 

In 
0 

Ly 

6 
9 
d 
a 
In 
c 
d . 
m 

0 

I 

CI 

> 

N 
0 

w 
In 
r. m 
c 
m 
0 
N 

e 
0 

II 

m 

c 
d 
a 

9 
0 

w 
In 
e 
d * c 
9 + . 
0 

m 

II 

e 
-1 
4 

VI 
0 

w * 
0. 
9 

m 
m 

d 
m 

J I 

II 

P 
X 

m 
0 

w 
a0 
I- 
W 
d * 
v1 
m 

0 
I 

I 

d 
I 

* 

0 
0 

w 
N 
0 

N * 
d 
d 
m . 
0 
I 

II 

a 

c) 

a 
0 
LL 

m 
0 

w + 
9 
VI m 
f- 
0 
N 

0 

m 

. 
II 

0 z 
0 
A 

m 
0 

w * * m 
9 
aD 
0 

N 

0 

d . 
"I I 
a. 

VI/ 
01 Ji 
SI 
d 
VI 

0; 

7 
4 
I 

0 

i 3 
I #I 

m 
0 

w 
N 
In e 
N 
N 

m 

d 
d . 
0 

II 

> 
v) 
a 
n 

m 
0 

UJ 
rl 
N 
6 

0 

0 

0 

II 

m 

m 
r. . 
d 
I3 
c 

w gl 9 m 

$1 
- 1  

* 
In! 
d i  

d/ 
H 

a 
dl 
(z1 a 

I 
I 

0 

~ 

E' 4 
c 

c 3 
4 1 

In 
0 

W m 
N * 
4 
d 
N m 
rl . 
0 

I1 

I 

> 

N 
0 

w 
N 
d 
c m 
m * 
0 
N 

0 
0 

II 

c 
4 
d 

9 
0 

w 
0 
0 
rl 
0 
In 
9 
m 
dl 

Y I  

m 
0 

Y a 
c 
0 * 
rl 
d 
rl . 
n 

0 

H 

> 
v) 
L 

a 

In 
0 

w + * 
0 a 
N * 
5, . 
0 
I 

n 

a 
-1 
Lc 

m 
0 

w 
c 
* 
In 
N 
9 
N 
cv 
0 

II 

m 

. 
I 

0 

m 
0 

Ly 

c 
9 
0 
d * 
d 
rl . 
0 

m 

I 

> 
v) 
a 
n 

m 
0 

w 
N 
m 
m 
m 
m 
d 

c 
N 

0 

I1 

0 
c 
L* 

I 
0 

I1 

I- 

I- 
0 

LLI * 
Q 
c 

II 

- 
h 



d 
0 
i; 
10 

I 
1 '  



I 

i 

1 

IN 
I* 

w 
0 

a 

* 
9 
\ 

0 
\ 
b 
'0  

d 

m 
0 

w 
N 
Q 

c 
0 
9 
d 
d . 
0 

m 

n 

I 

w 

N 
0 

Iy 
m 
6 
6 
m 
m 
0, 
6 
d * 
0 

II 

I- 
6 
-1 

dl 
0 

Iy m c 
0 
m m 
9 

m 

dl 

I 
i 

I 
i 
I 
I 
i 
l 

I 

i 

a 

m 
0 

IA 

0 

* 
e 

a 

2 

I 
e 

I 
0 
I 

Y 

n 

I 

m 
0 

u 
9 
J 
d 
a 
m 
f 
d . 
0 

U 

w 
;;I 

I 
01 

:I 
2' 
mI 

*I  

a 

d 

w 
m 

0 
I 

m 

a 
-1 
K 

N 
0 

w 
@ 

6 
d 
9, 

0 

0 

d 

d 

d 

11 

c 
0 
a! 
n 

e 
0 

u 
N 
m 

+ 
r- 
d 
0 
9 

0 
I 

l l  

C.1 

n 
Y 

I- 
0 

w 
d 

m 
N 

nr 
(DI 
d 
r-' 4 
0 

I 

d 

Y 
I 

I 

m 
0 

w 
b 
6 c 
(ID 

c 
d 
m . 
0 

m 

U 

w 
4 
v) 
a 

m 
0 

u 
m 
d 
9 
VI * 
N 
N 

0 

m 

. 
W 

wl 

VI1 
~ 

OI 
w' 
d, 
r- 
N 
mi 
mi 
Q' 
01 
mi 

nI 
I 

01 

I 
I 

0' 

21 

dl 
II I 

f 
1 

3 l 
M I  

m?T, IN ".I 

z 
3 
. 
L 

U 
L 

a 
1 
P 

> 
C 

P 

a 
c 

Y 
c 
4 

.I 

r 

C 

P 
C 
r 
U 

< 
C 

c 

c 
c 
¶ + 
1 
1 
6 

c 

r 

2 

c 
I 

! 

I 
I 

I 

I 

! 

m o m  
0 0 0  

w w w  m m c  
m N -  
d C N  n m d  
m Q - 4  
N d n  
d b d  
d m d  
0 6 0  
. . .  
n ~ w  

n w  
a -  

W I L L  
n n ~ )  

N m d  

I y u  
0 0 01 

~m 

d N *, . . *  
0 0 01 

w n Ill 

c 7  

m 
0 

w 
9 * 
In m 
b 
N 
d . 
0 

m 

Y 

a 
w 

e 
0 

w * m 
(Y In 
0 m 
m 
0) 

0 

11 

> 
d 
Y 

d 
0 

Iy 
d 
d 1 
i 
4 

j I 
Q 

I 

I 



~ 

I 

m 

v)l 

0 

UJ 

4 
d 

f I 
>' 
a1 
a1 i 

ml 
0' 

m 

XI 0 

@A 
6 
9 
N 
c 

0 
71 

n 

2 
L3 
c 
(L 

@A 
0 

W 
9 
b, 
@A 
m 
m 
0 
0 
N * 
0 

II 

L3 
4 

0 
a 

4 
H 

I- 
b 
9 
d 
)r 
Q 
u 

01 
2 
E! 
7 

m 

9 

9 

I) 

-I 
N 

.. - - ,.. 0 

I 

m 
0 

Ll 
0 
61 c 
N1 
+I 
41 
d, . 
0 ,  

I' 

> 
v) 
P 

I 

* 
01 

u m 
N 
m 
m 
m m 
Q 
N 

0 
. 

Y 

a 
2 
LL 

m 
0 

w 
6 
N m 
m 
m 
N 
c. 
4 * 
0 

n 

c 
0 
0 
(L 

* 
0 

w 
0 
r- 
r. 
Y 

9 
0 
0 
v) 

U 

II 

. 

P 
N 

c 
0 

w * 
c 
c 
0 c * 

m 
m 
m 

a 

N 

N 

0 
0 

W 
9 

* 
6 
(D 
c 
Ln 
c 
0 

a 

. 
I 

I 

h 
Y 

m 
0 

u 
9 

9 * * 
b 
0 
N * 
0 

m 

n 

LI) 
2 
0 
A 

m 

w 4 

1 a 

"? 

3 I 
I 4 
I 

2i 

I I  

II 

i 
9 

1 
! I 
A 

I 

3 

I 

0 
0 

w m 
d 
N 

0 
N ., 
Q * 
0 

n 

I 

a a 
a 
Y. 

d 
0 

W 
c 
m 
c 
@A 
0 * 
c 
0 

II 

z 
0 
c 
(L 

m 

4 5 
2 
9' 
st 
9' . 
01 

II' 

4 
hi 

B 
d 

C 

ll 

t 

d 
I 
I 

I 

2 
a 
4 

Y 

I 

c 

a 
1 
P 

> 
4 
C 
P 

c, 
vri 
I' 
w 
U 
ul 
vy 

0 
Y 

' 
1 

*I 



I 

m 
0 

w 
m 
0 
N 
Q 
0 
9 
d 
d 

a 
0 

I 

> 
v) 
a 
a 

m 

m 

0 

w 
4 
1 
N 
4 * 
In 
d 

0 
0 

Y ,  

2 

I 
Y 

Y 

I 

c 

0 
1 

c 

> 
C 

P 

I7 
d 

U 
P 

c 

< 

r 
c 
r 
Ir 

f 
f 
f 
< 
I 

I 
! 
I 

I 
I 
I 

I 

c' 
o! 

In 
0 

w 
In 

@ 
6 
Q 
0. 
9 

0 

d 

d . 
n 

a a n 

c) 

d 

I n 0  
0 0  

w U J  d o  

- l e  
u b .  
C Q  
N Q  
d e  
0 0  

~m 
m~ 

. .  
Y U  

I 

a 
r a  
> L L  

N m  
0 0  

I 

c c  
1 1  
a c  

II; 

U J U J U J  
W o D I n  
0 0 . 9  
d * N  9 I n m  
O u N  
( r m m  

rg8 I I 

H , 

In 
0 

W 
J 
N 
H 
N * 
u 
N 
d . 
0 

* 

I 

W 

N 
0 

w 
0 + * 
0. * 
0. 
4 

0 

m 

w 

c 
d 
a 

9 
0 

w 
In 
N 

4 $l 

* I  
i 4 
~ 

I I  

m 
0 

Ly 
N 
l- 
N 
4 

d 
d 
d 

0 

m 

II 

a 
> 

u 
0 

UJ 
W 
n 
In 
0 
.8 m 
m 
9 

0 
. 
n 

> 
d 
LL 

d 
0 

w 
In 
W 
9 
m 
W 
In 
6 
4 . 
0 

I 1  

a 
a 

3 
4 
0 

w 
0 

a 

9 

0 
I 

II 

i 

i 

1 

II 

U 

s 
r 

1 

1 
4 

r 

f 

r 

I 
f 

I 

I 

I 
I 
I 
I 

I 

In 
0 

w n 
N 

d 
9 
d 
N 
d 

0 

n 

Y 

I 
w 

N 
0 

Ly 

6 
0 
C 
N * 
6 

0 

n 

d 

H 
e 

c 
d 
a 

9 
0 

w 
0 

In 
0 

w 
d 
6 * 
N 
In 
W 
0 
.II 

0 
0 

* 

a 
> 

u 
0 

w 
9 
4 
In 
m 
0 
m 
( r l  :I 
3 01 

1 In 

W i 
B 1 
d 
7 4 
I 

' .  



~ 

i 
! 

I 

I 

I 

% 
r 

U 
3 

L 
r 

r 
0 

3 

P 
3 

. 

.I . 

0 
0 

w 
In 
0 
OD * 
In 
m 
N 
In 

0 

II 

I 
I 

U. 

. 

a 

rl 
0 

Ly 
N 
0. 
0 
N 
d 
0 * 
d 

a 
0 

Y 

2 
0 
I- 
d 

N 
0 

w 
d 
m 
0 1 
d 

A 
.A a 

m 
0 

a 

I 

i 

0 
0 
I 
w 
m 
0, 
0 
0 
N 

P 
N 

e 
0 

m 

n 

a n 
I 

u. 

d 
0 

w 
m 
0 
d 
N 
0 
N 
.n 
0 

I 

z ca 
c 
d 

m 

r i 
Y 7 
i 
4 rn 

9 
4 

4 

2 

'IE 

A 

4 

1 
i 
i 

1 

d 
0 
I 
w 
0 
N 
111 
0 
N 
In 
9 
d . 
0 

N 

LI 
a 
U. 
a 

m 
0 

w 
d 
r( 

9 m 
N 
0 
rl 
N . 
0 

I1 

u 
2 a 
2 

0 
0 

w 
In 
0 
0 
61 

3 I 
4 
sl 
01 

1 fi 

5 
3 
7 
'11 

i 

i 4 
#I 

i ! 

I 

4 
0 
I 
w 
N * 
9 
0 
rl . 
d 

d 
m 

0 

Y 

a a 
LL 
a 

d 
0 

w 
In m 

%f d 

0 
9 

0 

n 

t u 
c 
aL 

N 
0 

w 
In :I m. 
* 
Q; 

$1 

m 

0' 

w 

u 
si 

4 
1 

4 

a 3 

i 
al 

i 
I1 ; 

a 

! 
1 I 

"I 
d 

I 

i 

2 

1 

C 

U 

a 
3 

r 

> 
< 
r 

i I 
1 
i 

i 
I 

I 

I 

i 
I I 

! 

! 
i 

, 
j 

I 

j 
i 
I 

i i 

! 
i 
i 

I 

I 
I 
i 

i 

i 

1 

I 

i 
I 

i 

N !  H I  H I  

I 
3 



I 
I 

I 
~j 

* 
0 

W 
I- * 
0 
6 
N 
0 
6 
6 

0 

U 

a 
> 

5 
0 

w 
* 
I- 
0 * 
0 * 
0 

m 
m 

8 

* I  
I 

d 
0 

w 
I- 

In 
In 
9 
5 

m 
m 

7' 
0, 

U 

, 
I 

d' 

O1 

gI 
WI 
01 

0: 

I1 

e 
4 

+/ 
gi 
wl 

In 
0 

Y 

m 
0 
9 
d 
0 
d 
d 

0 

m 

Y 

L. 

W 

N 
0 

Iu 
In 
d 
0 
9 
d 
d 
b 
H . 
0 

W 

c 
e 
A 

9 
0 

W 
0 
In 
9 c 
d 
0 c 

0 

d . 

r ~ - i n .  1413 

m 
0 

Y 
Q e .+ + 
In 
m 
d 
d 

e 
0 

Y 

> * 
Y) 
a 

m 
0 

Ly c 
d m 
m 
.? m 
0 

:I 
A 

c 
a! 

In 
0 

Y 
m 
Q 
4 
9 
m 
m 
N 

0 

d . 

01 

I 

"i 

1 3 
W 

3 

2 
a 

0 

W 

i 
N 

m M 3  IN " 

I 

* 

s 
? 

1 

L 

? 

r 

P 
1 

I 

1 

I 
I 
I 

I 
! 
I 

I 

1 
! 
I 

I 
I 
I 

, 
I 

, 

, 

0 

m 

m 

0 

w 
N m 
0 
N 
In 
d 
d . 
0 

I1 

> 
v) 
a 
n 

N 
0 

Lu 
6 c 
b 
N 
9 
9 
In 
6 

0 
. 

M I  
I 



' I  

I 

HI 

OI 

m 
0 

Ly 
d 
9' 
61 
a1 m 
01 
d 
dl . 
0;  

II' 

I 

> 
v) 
I 

a 

* 
0 

m 
0 

+ 
0 

Ly 

9 

N 
VI 
I- 
O 
6 

0 

m 
m 

. 

H 
0 

Y 
I- o e 

* 
0 
4 . 
0 

n 
d 

* 

L1 

> 

N 
0 

Y 
I- 

il In 
6 m 

0 

I 

4 * 

m 
0 

d 
0 

Y 
N 
0 
6 - 
9 
9 
N 
N 
0 

I 

* 

. 
I * 
u. 
n 

m 
0 

Lu 
0 * o 
N 
0 
4 
d 
N . 
0 

n 

m 
7 
0 
-1 

Q 
0 

Ly 
I- 
d 
m 
m 
(D 3 
0 1  

I 

d i  

NI 

dl . 
0 

I 

> a 
v) 
n 

N 

0 

n 

1 

v) 
L( 

h i  

I 

" i  
I 

4' 4 0 

a 
11 

I 
+I 
0 XI N I 

01 

I 
gl * 

0 
I 

UI 
01 

ui 
0 
0 
0 
In 
0 
N 
* 
0 

m . 

Lyl 
NI 

m 
in 
9 
N 
0 

H I  

d 
mi 
m 

. 
1 

*' 
m 
E! 
01 

.I 
I 

m 
0 

IC 

" I  I t  

Cl 

=i 
n 
u. *I 0 In 

0 

m 

I- i me 
0' 

d8 
0 

u 
0 
m 
d 

I - I  
NI 9 

4 
J 

01 

4 n ,  i i  
I 

+I a 
! 

i 
I 
t 
0 
0 
LL 

4, 

01 
* 
0 

4 
0 d 

Lyl 
6 
9 
6 
J 
4 
I- 
In 
m 
0 

n 

I 

. 
0 

11' 

E n 
N d n 

d I 
h( 
Y 

c a , 

4 . 
a 

*I *I 
i 

I 

I 4 1 rd 
I 
4 d 

I 



m 
0 

UJ 
Q 
9 * 
Q 
c 
r )  

r )  . 
0 

m 

n 

> 
4 
v) 
a 

N 
0 

w 
0 
M 
m 
r- 
N 
9 
6 

0 

I1 

d 

-I 
e 
c 

Bl N 

31 d 

i 

d 

61 
9 

N i  

0 

I1 

c 
0 
0 
-I 
(L 

e 

W c 
m 
d 

m 
m 
d 
9 
9 

0 

Y 

-1 
U 

i 

m 
0 

W 
m 
9 

6 
6 
0 

0 

a 

> 
v) 
0 

m 
r )  

d . 
c. 

4 
0 

w 
d 
6 
l- 
N 
N 
F 
4 

0 

e 
e 

n 

a 
-I 
I& 

m 
0 

W 
9 
e m 
m 
N 
9 
M 

a 
0 
I 

m 

II 

c 
O 

(L 
n 

* 
0 

w 
5 
d * * 
m 
m 
m 

0 
. 
n 

n 
N 

r- 

W 
Fl 

m 
4 

IC 
9 

0 

a 

m 

, 

8 

I 



I 

G 1 

m 
0 

Y m 
6 
m 

5 
a0 e 
d . 
0 

a 

w 
v) 
a 
n 

N 
0 

w 

N 
9 ., 
N 
N 

0 

ll 

m m 
m 

. 
d u 
I- 
IY 

111 
0 

w 

m 
6 
0 
4 
N 

0 

m m 
m 

. 
II 

u 

21 

- -  

I 

I413 

d 
0 

w 
N 
m m 
111 * 
m 
m 
9 

0 
I 

II 

. 
I 

a 
e. 
U 

m 
0 

u1 c * 
* 
c 
m 

3 
3 

I 
(Y 

a 

n 

u 
z 
C 
i 

a 
C 

U 
C 
4 
rr 
e 
v 
C 
c 
n 
C 

I( 

0 

d 

U 
d 

C 
n 
4 
0 

4 

C 
I 
11 

c 

C 
> 

a 
C 

U 
C 
U 
4 
U 
n 
bl 
n - 
C 

I 

> 

0 

11 

I- o 
d 
w 

c 
0 

w * 
4 
6 

3 

4 
C 

U 
(E 

C 
C 
4 

C 
P 
I 

C 

a 

a 

Y 

4 
> 

F 
C 

LA 
(I 
4 

a 
0 
4 

n 

a 
c 

H 

> 
U 
- 

L 

C 

U 
(1 
4 
4 

n 
4 

n 
C 

I1 

C 
c 
C 

c 
- 

c 
C 

U 
C 
C 
C 

C 

C 

C 

I1 

c 
c 
c 

a 
C 

U 

(r 

4 
e 
C 
a 

C 
I 

I 

> 

I 

CI 
a 

m 

a 
a a 
a 

Lu 

4 
W 
d 

c 

1 

U 

4 
4 

LL 
n 

- 
C 

IL 

P 
C 
P 

- 
a 
c 
c 
C 

II 

, 

7 
I2 c 
CT 

n 
C 

U 
.t c 
c e 
0 
Q 

C 

n 

a 

, 

L 
L 
a 

n 
C 

U 

(I 
4 

d 
d 

0 

C 

I 

- 
- 

- - 
C 
II 

a 
C 

U 

U 
U 
4 
h 
n 
n 
c 

C 

R 

- > 

d 

0 
. 
I 

J 

z 
L 
I 

3 
1 * 
3 

a! 
I 
c 

2. 
a 
CI 

c 

m 
m (\1 

.t 

m 
m 
J 

J 
N 

C 
1 

7 

4 

F 
(P 
e 
.c 
C 
F 
C 

F 
.E 

I- 
U 
L 
c 
c 
U 
U 

4 

L 

a 
b 

d 
F 

2 

x 
n 
n 

I 

a 
I 

n 
n 

e * 
e - 
c 
4 

c 

d 
0 

W 
I- 
C 

Q 
4 
0 
r- c 
0 

n 

. 
I 

I 
w 

N 
0 

Lu 
N 
r- * m 
m 
111 
Q 

0 

* 

d 

c 
-I 
a 

d 
0 

W 
m 
F 
.+ 
d 
d 
0 
m 
d . 
0 

U 

c 
4 
4 

d 

W 

6 
N 
N 
b 
r- 
ul 
.t 

I 

I1 

a 

a 

a 

0 
X 

0 
0 

Ly a m 
N 
rll 
N 
OD 
.t 

a 
I 

d 
I 

U 

Y 

J a 
Lu 
d 
N 

J 

m 
a 

m 

a 

L 

4 
4 

I 

Q 

J 
0 

Lu 
N 
CI 
9 
4 
Q 
3 
c 
c 
I 
a 
I 

H 

> 
i 
U 

3 
a 
y1 
N 
a 
Q 
9 
c 
c 
c 
(rr 

4 
a 

U 

C 
d 
0 
d a 

d 

0 

U 

C c 
C 
C a 
C 
rll 

a 

4 
a 

II 

u 
I- 
a 

a 
C 

U 
v 
P 

h 

d 

C 
I 

I 

n 

a 
c 

c 
I 

- 
% 

* I I /  



L U " .  

i 

! I 
i 
I 
I 
I 

i 

I 

! 

I 
I 
i 

1 

i 
i , 
~ 

! 

I 

! 
i 
I 

~ 

i 

i 
! 
I 

U 
0 

w 
N 
Q * 
0 
0 
e 
C 

0 

II 

d 

. 

* 
5 

* 
0 

w e 

dl 

0.1 
M 

* 
-1 
cc 

! 
I 

0 
dI 

dl 
1 

II 

, d l  

oi 

4 

3 

i 
M I  

.t 
0 

w 
m * 
In ., 
b 
r-l 

.I I I 
>I 

0 Ni 
w 

U 
In 
0 
9 
6 

0 

W 

2' 

.I d 

I 

I c 
4' 
AI 

I 

61 
01 
UJ 
0 
In 
9 
9 

In 
U 

0 

m 

d . 
n 

, 
5' 
4 

I 

41 
0 

w 
0 
. t i  dl 
4 
01 
0 
91 
In 
4 y 

s 
4 
3 8 
3 
7 
B 

I 

*I 

I 

24 

! 

d 
0 

w 
U 
6 
N * 
d 
6 
W 
9 

0 
0 
I 

II 

a a 
LL 
n 

d 
0 

w 
N 
e 
9 
U 
C 
4 
m 
m . 
0 

n 

2 
0 e 
o! 

N 
0 

w 
N 
6 
N 

bl 4 1  

c 
.I 

0' 

3 

1 

I 

u 9 
1 

tv! 
ol 

B w i  

4 
a 
a 

n 

4 I 
I 
! 

d 
0 

w 
In 
N 

6 
0 
N 
N 
In 

c) 
I 

m 

n 

a 
4 

LL 
a 

4 
0 

W 
N 
b 
0 
.t 
m 
m 
N 
d 

0 
0 

I 

z 
0 
c 
o! 

N 
0 

w 
6 
9 
.t 

0 
In 

m ?I 0 

4 ! 
i 

1 c 

0 

II 

-1 
-1 a 
L1: 

m 
0 

d 
O 

w 
N 
W 
d 
4 
m 

Ln 

0 
I 

w 

d 

m 

L. 

A 
u. 

m 
0 

Ly 
m 
In 
9 c 
9 
d 
d 
N . 
0 

W 

c) 
7 
0 
-1 

Q 
0 

w 

6 

9 
0 

m m 
m 

4 

II ! 

.t 
0 

U 
Ln 
OD 

a 

I1 

3 
I 

3 

M 

I 

i  
i 

i 
I 

1 

i 
I 

I 
! 
j 

i 
I 

! 
! 
1 
I 

~ 

I I 
! 

I 
I 

i 
I 

I 
i 

! 

I 

I 
I 

I 

I 

, 
I 

I 

1 
I 
I 

i 

n 
0 

m c  
* a  
N' 

In * I  
mi 
U 

I 

! 
I 
i 

i 
I 

i 
i 

i 

I 
i 1 
t 
! 

VI 
0.1 9 d( 

I 

cnl 1 

I 41 
0 

I :  
1 . 4  



. 
4 
3 

J 
5 
1 
L 

t 
D 

.I 
3 

P 
J 

I 

i 
i 
I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

N 
0 

W 
9 
N 
In 

Q * 
a 

m 
d . 
0 
I 

Y 

c. 
a 
a 
U 

m 
0 

w 
c 
N 
d 
Q 
d 
(Y 
d 
N . 
0 

n 

0 z 
0 
-1 

Q 
0 

w * 
d 
9 
6 
(Y 
0 
d 
N . 
0 1 
I 

n 

0 

(ID 

I 
a 

H 

h 

I 
I 



* N  
0 0  

N h  o c  N 
0 

(Y 
m 
9 
0 

9 
d 
)r 
e 
0 

I1 

> a 
v) 
0 

d 
0 

w 
N 

In 
m 
0 

m 

0 
I 

m 

m 
d . 
n 

A 
0 c 
(L 

In 
0 

w 
d 
m 
9 c 
N m 
N 

0 
4 

II 

u 
r* 
0 

a 

a w  a a  o w  
I A P  

d d  
0 0  

9 
N 

In 
m ., 
.t 

9 

0 
9 

. 
a 
d 

n u  

0 
m c z  

8 - l - l  
. + a 0  

I n Q  e o 0  
N w w  o m  . m u  

9 0 0  
Q O  
9 4  

O Q N  
I n . .  m o o  

u II 

n c v m  
* m m  

m c  
9 - l  

a o  

I- * 
9 

0 0  

A n 
c 
0 

-l 
ac 

4 

r- 
0 

w 
r- 
e 
m 

9 
9 

0 

d 

m 
d . 

c 
0 

W 

d e 

9 

0 

w 

. 

4 

. -. ., 
0 

I 

1 
I I 

i 

1 

I I 

i 
I 

I 

i 
I 

i 

I 

I 
I 
I 

I 

I 
I 

I 

., 
0 

w 
.t 
m 
m 
m 
d 
IL 
Q 
N 

0 

w 

a 
> 

m 
0 

w 
m * 
d 
N 
m 
9 
d . 
0 
1 

I 

m 

* 
-l u 

4 
0 

w 
m 
0 c 
9 
d 
OD 

.? 

a 3 
4 
1 I 

-8 
0 

w 
d 
c 
d 
d 
9 
d 
In 
m 

0 

I 

a > 

m 
0 

w 
6 cn c 
In 
N ., 
9 

0 

n 

d . 
* 
-l 
u 

d 
0 

w 
9 

0 
YI 
0 m * 
0 

m 
m 

. 
II 

0 
U 
0 
d a 

4 
0 

w 
0 

0 

0 

0 

0 

H 

. 

N 
0 

w 
In * m n c 
m .+ 
6 

0 

(I 

W 

v) 
P 

. 
I 

.t 
0 

W 
Q 
N 
4 
0 ., 
0 
0 
YI 
0 

n 

* 

n 
-l 
u 

.+ 
0 

w 
N 
N c m 
m 
9 
9 
d * 
0 
I 

II 

c 
0 

a 

m 
0 

w 
d 
9 
d 
c 
3 
m 
0 
1 

II 

. 

N N 4  o o c  

wl wI 

d 

N * 
0 

I 

0 
2 
0 
-1 

( D l  
0 

w 
e 
0 
N 
(u 
0 
d 
N 

e 
0 

II 

m 

a 

.t a 
u. 
4 
U 
yl 
C 
9 
C 

4 

C 

n 

a 
1 

C > 

a 
C 

U 
P 

U 
P 
4 
e 
(I 

c 

c 

0 

i a 

U 
V 

c c 

a 
L 

j 
I 

- > 

m 
0 

u1 
0 
c 
m 
d 
e * 
0 
I 

w 

d 
a 

X 

p. 
0 

Ly 
QI 
p. 
n 

I 

hi 

LLI 
a 
C 

n 
n * 
c 

4 
0 

w 

> i; 



~ 

1 

i 
! 

I 

'I 
\ 

J 
D 
Z 
L 

r 

a 

D . 
4 . 
P 
3 

N 
0 

w 
9 
N 
ru 
6 
m 
d 
6 . 
0 

m 

* 
> 
v) 
I 

n 

4 
0 

w 

n 
-1 
LL 

.t 
0 

w 
el 

dI 

dl 

c 
E' 

$1 
F i  

* I  

I- 
0 

W 

I- 

4 
VI 
9 
9 

0 

I 

m 
m 

d . 

N 

N 
0 

W 
a 
0 
Q 
c 
d 

.t 
4 

0 
I 

m . 
n 

a a 
n 
Y 

d 
0 

w + 
0 m * 
0 + 
0 

ll 

7 e 
c 
w 

m . 

m 
0 

w 
VI 
Q 
4 rn c 
m 
4 

0 
0 

m 

I 

u u a 

m 
0 

w 
4 
0 
9 
VI 
0 
m 

'4 
m 
0 

Ly 
h 

. 
a 

* 

-I 

2 

x 
0 

* 

r 

c 

a 
x 
c 

> 
C 

P 

a 
(I 
(1 
4 

U 
(1 
4 

4 

(I 

C 

I 

m, 
6' 
In' 

9 
0, 

In1 
e: 
3 
3 

i 
Y 
Y 

1 I 

I 

I 
lg 

In 

I: 
7 

1 
I 
I 
I 



I 

J 
> 
J 
4 
Y 

D 

D . 
3 

II 

A 
L 
a 

.. 
3 

Y 
r n 
4 
m 
0 
ih 

c 
0 
I 

n 

n 

A 
c) 
I- 
d 

In 
0 

Ly 
f- 

9 
0 
9 

m 

m 
m 
N 

0 

II 

c) 

I 

i 
, 
1 

! 

i 

I 

I 
I 

I 

1 
I 

~ 

1 

I 

~ 

! 

0 

N 4  o c  

(Y 
0 0  
V I I  
?- 
In 
0 
0 
0 

$0 
0 
0 I r o  
d 
9 

N 
0 

1: 

C 
t 

e , 

0 
3 
I 

I . 
5 

* 
3 
Ly 
0 
0 
0 
0 
0 
0 
0 
In 
. 
z 
I 
c 
a 

v) 
v) 
w 
A 

d 
0 

, 



BELLCOMM, INC. 

DISTRIBUTION LIST 

MSP-NASA 

W .  M .  C o l l i n s ,  J r .  
T. A .  Keegan 
G .  E .  Mueller 
S. C .  P h i l l i p s  
E. T .  S u l l i v a n  

MSC-NASA 

$7.  B r y a n t  
M. A .  Fae;et/R. C .  Duncan 
C.  C .  Kraft/J. P .  Mayer 
W .  A .  Lee 
0. E. Maynard/A. Cohen 
J .  F. Shea 

MSFC-NASA 

E .  D e  Geissler/C. D. Baker 
J .  B. Winch 

GSFC - 
F. 0. von Bun 

Bellcomm, I n c .  

G .  A .  
F .  C .  
R e  E. 
J. A .  
M e  w. 
c .  A .  
C.  R e  
I .  M e  
R .  W .  
J .  M e  

B r i l l  
C h i l d s  
O r a d l e  
Hornbec k 
Hunter  I1 
Love11 
Noster  
Ross 
S e a r s  
West 

Central  F i l e s  
L i b r a r y  
D i v i s i o n  1 0 1  
Depar t  me n t  2 0 1 4  


